Substrate briefs  by unknown
News Update 
Poly Sic patent 
Sic wafer manufacturer 
Sullivan & Company Tnc 
(Indianapolis, IN, USA) 
has been awarded a US 
Patent (No. 6,077,619), 
claiming application of 
its DATANITE defect-free 
polycrystalline Sic 
wafers to transistors. 
According to 
Professor James A 
Cooper of the School of 
Electrical and Computer 
Engineering at Purdue 
University (Lafayette, IN, 
USA), “Megawatt and gi- 
gawatt transistors require 
at least 2 cm2 or more of 
contiguous defect-free 
Sic wafer. Polycrystalline 
SIC wafers do not have 
micropipe defects, but 
lesser defects arising 
from local grain bound- 
aries in the material may 
limit operating voltage of 
transistors. Sullivan’s 
DATANITE 8” diameter 
wafers have 3 14 cm2 of 
usable surface area with- 
out a single micropipe, 
opening the possibility 
of moderate-voltage, very 
high-current devices 
with power ratings con- 
siderably above those 
available with monocrys- 
talline Sic wafers.” 
Previously Purdue 
University has used Sic 
to form a novel accumu- 
lation-channel MOSFET 
(ACCUFET) having an 
off-mode blocking volt- 
age (VB, of 1400V and an 
on-mode resistance 
(RON) of 15.7 mV/cm2. 
For this Sic device, the 
figure-of-merit, V 
is 125 MW/cm 9 
2/RoN 
, 25x 
higher than the theoreti- 
cal limit for silicon 
power MOSFETs. 
Inefficiencies in 
switching and power 
conversion can cost 5% 
power loss. Electrical 
power is switched and 
converted using mechan- 
ical switches, transform- 
ers, and silicon rectifier 
diodes. Megawatt and gi- 
gawatt macrochip tran- 
sistors can reduce peak 
electric generating re- 
quirements. However, 
monocrystalline Sic 
power transistors have 
been frustrated by fatal 
defects in wafers. 
Monocrystalline alpha- 
phase 4H- and GH-SiC 
wafers have demonstrat- 
ed high voltages and cur- 
rent densities eight times 
greater than silicon, but 
have up to 50 mi- 
cropipes per cm2, en- 
abling avalanche 
breakdown of the transis- 
tor. Devices must fit be- 
tween micropipes to 
avoid leaks, limiting the 
size of transistors for 
monocrystalline Sic. 
Sullivan claims that its 
DATANITE polycrys- 
talline beta-phase K-Sic 
wafers has no mi- 
cropipes (due to epi de- 
position by a unique 
version of CVD), so de- 
vices can be as large as 
the wafer. 




Cree Lighting Company 
(formerly Nitres) has 
demonstrated an LED 
with the highest known 
external quantum effi- 
ciency reported for a 
W-to-blue LED (28%). 
The InGaN LED emits 
17 mW at 400 nm (vio- 
let/near-W - important 
for phosphor down-con- 
version of the wave- 
length to make a white 
bulb). Overall “wall plug” 
efficiency is 22%. 
?? Cree Inc (Durham, 
NC, USA) has received 
contracts from several 
Asian and European cus 
tomers totalling US$7Om 
for shipments through 
September 2001 (includ- 
ing its largest ever: a one- 
year purchase agreement 
with Osram Opto 
Semiconductors GmbH 
for Sic LEDs and wafer 
products) and further 
contracts from Asia to- 
talling US$2lm for ship- 
ment during financial 
2001 included Sic LEDs. 
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